Mississippi State University

Scholars Junction
ME 4233/6233 Fundamentals of FEA

College of Engineering, James Worth Bagley

May 2022

Numerical Analysis of Taylor Impact with Various Nose Shapes
Jean C. Santiago Padilla
jcs1306@msstate.edu

Erik M. Chappell
emc239@msstate.edu

Follow this and additional works at: https://scholarsjunction.msstate.edu/fea
Part of the Computational Engineering Commons, and the Mechanical Engineering Commons

Recommended Citation
Santiago Padilla, Jean C. and Chappell, Erik M., "Numerical Analysis of Taylor Impact with Various Nose
Shapes" (2022). ME 4233/6233 Fundamentals of FEA. 7.
https://scholarsjunction.msstate.edu/fea/7

This Infographic is brought to you for free and open access by the College of Engineering, James Worth Bagley at
Scholars Junction. It has been accepted for inclusion in ME 4233/6233 Fundamentals of FEA by an authorized
administrator of Scholars Junction. For more information, please contact scholcomm@msstate.libanswers.com.

Numerical Analysis of Taylor Impact with Various Nose Shapes
Erik Chappell & Jean Santiago-Padilla
(b) Hemispherical

Taylor Impact
Testing
The experiment consists of
shooting a cylinder rod specimen
against a rigid plate creating a
mushroom shape. This behavior
gives insight to researchers on
the effects of strain, strain rate,
and thermal softening on the
plastic deformation of materials.
This data is a useful benchmark
for the verification of constitutive
models for numerical simulations.
In this analysis, four different
nose shaped projectiles were
simulated.

A Johnson-Cook model was used
to describe the material strength
response during high-rate dynamic
loading. Constitutive parameters
were fitted with characterization
test data on Al 3A21 and Al 3003,
homologous alloys that exhibit
similar chemical composition and
mechanical properties.

Mathematical
Model

Meshing

Dynamic
Analysis

The Al 3A21 cylinder was modeled
with a length of 100-mm and a
diameter of 25-mm. After
conducting a mesh convergence
study, a element size of 1.25-mm
was chosen using the 3-D 8-node
brick element (C3D8R), yielding in
7680 elements. Adaptive meshing
was used to cleanup distorted
elements.

A verification study on hourglass
control, target modeling, and
interaction properties was
performed in order to determine a
recommended cost-effective model
that provides sufficient accuracy
with low computational cost. It was
concluded that a viscous hourglass
control with a centroid kinematic
formulation was applied to create a
more accurate and efficient model.

Because the cylinder is
modeled in quarter symmetry,
x-symmetry and y-symmetry
constraints were applied along
with, displacement, rotation,
and surface contact constraints.
A velocity field was applied to
simulate the loading condition
on the cylinder. The target was
modeled and constrained as a
rigid surface.

Boundary
Conditions

(a) Blunt

(d) Truncated
Conical

(c) Truncated
Ogive

The FEA models was validated
by comparing the FEA residual
lengths and diameters to the
residual lengths and diameters
from a Taylor Impact test series
at seven different velocities.
The average error in the
residual length less than 2.5%
while the average error in the
residual diameter was less than
15%.

Validation

